Target regulation of synaptic number in the expanded retinotectal projection of goldfish: the half-retinal preparation.
The nature of the expansion of the visual field projection was studied in goldfish in which size disparities were created between the retina and the tectum. After removal of one-half of the retina, the remaining retinal ganglion cells expand their projections so that the entire contralateral optic tectum is encompassed (Schmidt et al.1978). We wished to determine whether this expansion is accompanied by increased arborization including proliferation of synaptic terminals by the spared retinal ganglion axons or whether field expansion is accomplished by increased arborization without changes in synaptic number. Portions of the retina were ablated and the animals were allowed to survive for at least 5 months, the time at which expansion can be demonstrated, before sacrifice. We mapped retinotectal projections to determine the extent of the expanded visual fields and used stereological and morphometric analyses of synaptic contacts in the retinal target lamina, the stratum fibrosum et griseum superficialis (SFGS), in the optic tectum to estimate synaptic number. Numbers of synaptic terminals in the SFGS contralateral to the lesioned retina were not different from numbers in the comparable portion of control tecta. These observations indicate that the surviving retinal axons increased the number of synaptic contacts on tectal target cells in response to removal of other retinal ganglion cells.